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[0001] This application claims the benefit of Korean Patent Application No. 
P2002-39470 filed on July 8, 2002, which is hereby incorporated by reference for all 
purposes as if fully set forth herein. 

BACKGROUND OF THE INVENTION 

Field of the Invention 

[0002] The present invention relates to organic electro-luminescence devices, and 
more particularly to an organic electro-luminescence device and a method of driving the 
same wherein deterioration of a driving thin film transistor (TFT) is prevented. 

Description of the Related Art 

[0003] Until recently, cathode ray tubes (CRTs) have generally been used in display 
systems. However, use of newly developed flat panel displays such as liquid crystal 
displays (LCDs), field emission displays (FEDs), plasma display panels (PDPs), and 
electro-luminescence (EL) devices are becoming increasingly common due to their low 
weight, thin dimensions, and low power consumption. 

[0004] PDPs, being thin, lightweight, and having large display areas, are structurally 
simple and relatively easy to manufacture. However, PDSs have relatively poor light 
emission characteristics causing the pictures they display to have a low brightness. Further, 
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PDPs generally dissipate a large amount of power. Light emission characteristics of LCDs, 
on the other hand, are generally better than those of PDPs. However, LCDs having large 
display areas are difficult to fabricate LCDs because their manufacturing processes generally 
include those used in the semiconductor industry and are provided with a plurality of 
switching elements such as thin film transistors (TFTs). Accordingly, LCDs are generally 
used as display devices in notebook computers. 

[0005] Depending on the type of material used as a light-emitting layer, EL devices 
are classifiable as inorganic EL devices or as organic EL devices. Generally, EL devices are 
self-luminous devices with excellent response speeds and light emission characteristics and 
are capable of displaying images at a high brightness and over wide ranges of viewing angles. 

[0006] Figure 1 illustrates cross-sectional view of a related art organic 
electro-luminescence device. 

[0007] Referring to Figure 1, organic EL devices generally include an anode 
electrode 2 made of a transparent, electrically conductive material patterned on a glass 
substrate 1, a hole injection layer 3 deposited over the anode electrode 2, a light emitting 
layer 4 deposited over the hole injection layer 3, an electron injection layer 5 deposited on the 
anode electrode 2, and a cathode electrode 6 deposited on the electron injection layer 5 and 
formed of a metallic material. 

[0008] When a drive voltage is applied to the anode and cathode electrodes 2 and 6, 
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holes in the hole injection layer 3, and electrons in the electron injection layer 5, migrate 
toward and excite the light emitting layer 4 to emit light in the visible wavelength range. 
Accordingly, pictures or images within the visible wavelength range can be displayed by the 
light emitting layer 4. 

[0009] Figure 2 illustrates a pixel arrangement in a related art organic 
electro-luminescence device. Figure 3 illustrates an equivalent circuit diagram of the related 
art pixels of a first type within the organic electro-luminescence device shown in Figure 2. 

[0010] Referring to Figures 2 and 3, related art organic electro-luminescence 
devices (OELDs) generally include m number of column lines CL1 to CLm, n number of row 
lines RL1 to RLn, and m x n number of pixels P arranged in a matrix pattern defined by 
crossings of the column lines CL1 to CLm and the row lines RL1 to RLn. Within the related 
art OELD shown in Figure 2, the number of column lines corresponds to the number of pixel 
signals for red, green, and blue colors is applied by the column lines CL1 to CLm. Further, 
each of the pixels P within the related art OELD includes switching devices such as a first 
TFT Tl provided as a p-type MOS-FET and formed at crossings of the column lines CL1 to 
CLm and row lines RL1 to RLn, a second TFT T2 (i.e., a driving TFT) provided as a p-type 
MOS-FET and formed between a cell drive voltage source VDD and an organic 
electro-luminescence cell for driving the electro-luminescence cell. Moreover, each pixel P 
includes a capacitor Cst connected between the first and second TFTs Tl and T2. 

-4- 

DC:128396.1 



PATENT 
8733.886.00 



[0011] The first and second TFTs Tl and T2 each include source, drain, and gate 
terminals and may be turned on in response to a negative scan voltage applied from the row 
lines RL1 to RLn. When the first TFT Tl is turned on (i.e., when the first TFT Tl is 
maintained in an ON state), an electrically conductive path is created between the source 
terminal and the drain terminal of the first TFT Tl. When the voltage applied from the row 
lines RL1 to RLn is less than a threshold voltage Vth of the first TFT Tl, the first TFT Tl is 
turned off (i.e., the first TFT Tl is maintained in an OFF state) and the electrically conductive 
path ceases to exist. While the first TFT Tl is maintained in the ON state, a data voltage 
DATA applied from a corresponding one of the column lines CL is applied to the gate 
terminal of the second TFT T2 via the first TFT Tl. When the first TFT Tl is maintained in 
the OFF state, the data voltage DATA cannot not be applied to the second TFT T2. 

[0012] Accordingly, the second TFT T2 controls a current conducted between its 
source and drain terminals in accordance with the data voltage DATA applied to its gate 
terminal to cause the electro-luminescence cell to emit light, wherein the brightness to which 
the light is emitted corresponds to the data voltage DATA. 

[0013] The capacitor Cst stores a voltage equal to the voltage difference between 
the data voltage DATA and the cell drive voltage VDD. Accordingly, the capacitor Cst 
causes the voltage applied to the gate terminal of the second TFT T2 to be uniformly 
maintained during one frame period of the OELD while the current is uniformly applied to 
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the electro-luminescence cell during the one frame period. 

[0014] Figure 4 illustrates scan and data voltage waveforms applied to the related 
art organic electro-luminescence device shown in Figures 2 and 3. 

[0015] Referring to Figure 4, scan pulses SCAN having a negative scan voltage are 
sequentially applied to the plurality of row lines RL1 to RLn while data voltages DATA are 
simultaneously applied to each of the plurality of column lines CL1 to CLm in synchrony 
with the application of each of the scan pulses SCAN. Accordingly, the data voltage DATA 
is transmitted by the first TFT Tl and is charged in the capacitor Cst. 

[0016] Figure 5 illustrates an equivalent circuit diagram of the related art pixels of a 
second type within the organic electro-luminescence device shown in Figure 2. 

[0017] Referring to Figures 2 and 5, related art OELD also generally include m 
number of column lines CL1 to CLm, n number of row lines RL1 to RLn, and m x n number 
of pixels P arranged in a matrix pattern defined by the crossings of the column lines CL1 to 
CLm and the row lines RL1 to RLn. Within the related art OELD shown in Figure 2, the 
number of column lines corresponds to the number of pixel signals for red, green, and blue 
colors is applied by the column lines CL1 to CLm. Further, each of the pixels P within the 
related art OELD includes switching devices such as a first TFT Tl (i.e., a driving TFT) 
formed between the cell drive voltage source VDD and the electro-luminescence cell to drive 
the electro-luminescence cell; a second TFT T2 connected to the cell drive voltage source 
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VDD to form a current mirror with the first TFT Tl; a third TFT T3 connected between the 
second TFT T2, the column line CL, and the row line RL, to respond to a signal applied from 
the row line RL; a fourth TFT T4 connected between the gate terminals of the first TFT Tl, 
the second TFT T2, the row line RL, and the third TFT T3. Moreover, each pixel P includes 
a capacitor Cst connected between the gate terminals of the first and second TFTs Tl and T2 
and the voltage supply line VDD. The first to fourth TFTs Tl to T4 are generally provided 
as p-type MOS-FETs. 

[0018] The third and fourth TFTs T3 and T4 each include source, drain, and gate 
terminals and may be turned on in response to a negative scan voltage applied from the row 
lines RL1 to RLn. When the third and fourth TFTs T3 and T4 are turned on, (i.e., when the 
third and fourth TFTs T4 and T5 are maintained in an ON state), electrically conductive paths 
are created between the source and drain terminals third and fourth TFTs T3 and T4. When 
the voltage applied from the row lines RL1 to RLn is less than a threshold voltage Vth of the 
third and fourth TFTs T3 and T4, the third and fourth TFTs T3 and T4 are turned off (i.e., 
third and fourth TFTs T3 and T4 are maintained in an OFF state) and the electrically 
conductive paths cease to exist. While the third and fourth TFTs T3 and T4 are maintained 
the ON state, the data voltage DATA applied from a corresponding one of the column lines 
CL is applied to the gate terminal of the first TFT Tl via the third and fourth TFTs T3 and T4. 
When the third and fourth TFTs T3 and T4 are maintained in the OFF state, data voltage 
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DATA is not applied to the first TFT TL 

[0019] Accordingly, the first TFT Tl controls a current conducted between its 
source and drain terminals in accordance with the data voltage DATA applied to its gate 
terminal to cause the electro-luminescence cell to emit light, wherein the brightness to which 
the light is emitted corresponds to the data voltage DATA. 

[0020] The second TFT T2 is provided as a current mirror of the first TFT Tl to 
uniformly control the current conducted from the first TFT Tl to the electro-luminescence 
cell. 

[0021] The capacitor Cst stores a voltage equal to the voltage difference between 
the data voltage DATA and the cell drive voltage VDD. Accordingly, the capacitor Cst 
causes the voltage applied to the gate terminal of the first TFT Tl to be uniformly maintained 
during one frame period of the OLED while the current is uniformly applied to the 
electro-luminescence cell during the one frame period. 

[0022] Figure 6 illustrates scan and data voltage waveforms applied to the related 
art organic electro-luminescence device shown in Figures 2 and 5. 

[0023] Referring to Figure 6, scan pulses SCAN having a negative scan voltage are 
sequentially applied to the plurality of row lines RL1 to RLn while data voltages DATA are 
simultaneously applied to each of the plurality of column lines CL1 to CLm in synchrony 
with the application of each of the scan pulses SCAN. Accordingly, the data voltage DATA 

-8- 

DC: 128396.1 



PATENT 
8733.886.00 



flows through the third and fourth TFTs T3 and T4 to be charged in the capacitor Cst. The 
data voltage DATA charged in the capacitor Cst is held for one frame period and controls the 
current path of the first TFT Tl . 

[0024] Generally, the cell drive voltage VDD is applied as a direct current (DC) 
voltage. Referring back to Figure 3, the second TFT T2 is turned on differently from the 
first TFT Tl . Accordingly, and upon applying the cell drive voltage VDD to the second TFT 
T2 of Figure 3 (i.e., the driving TFT), the electro-luminescence cell is turned on and light is 
emitted. Referring now to Figure 5, the first TFT Tl is turned on differently from the third 
and fourth TFTs T3 and T4. Accordingly, upon applying the cell drive voltage VDD to the 
first TFT Tl of Figure 5 (i.e., the driving TFT), the electro-luminescence cell is turned on and 
light is emitted. 

[0025] When driving the related art OELD of Figure 2, the driving TFTs shown in 
Figures 3 and 5 (i.e., the second and first TFTs T2 and Tl, respectively) become deteriorated 
due to a charge introduced by a silicon channel trapping phenomenon at an interface between 
a gate insulating film and a silicon layer of each of the driving TFT. Accordingly, current 
between the terminals of the first and second TFTs Tl and T2, controlled in accordance with 
the data voltage DATA applied thereto, becomes deleteriously and irreversibly affected, as 
shown in Figure 7. Therefore, once electro-luminescence cells are turned off, current cannot 
be identically applied to turn the electro-luminescence cells back on. Consequently, residual 
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images are generated within the pixels of the OELD device. 

SUMMARY OF THE INVENTION 

[0026] Accordingly, it is an object of the present invention to provide an organic 
electro-luminescence device that is adaptive for preventing the deterioration of a driving thin 
film transistor and a method of driving the same. 

[0027] An advantage of the present invention provides an organic 
electro-luminescence device and a method of driving the same that substantially prevents 
residual images from being displayed as a result of deterioration of thin film transistors. 

[0028] Additional features and advantages of the invention will be set forth in the 
description which follows, and in part will be apparent from the description, or may be 
learned by practice of the invention. These and other advantages of the invention will be 
realized and attained by the structure particularly pointed out in the written description and 
claims hereof as well as the appended drawings. 

[0029] To achieve these and other advantages and in accordance with the purpose of 
the present invention, as embodied and broadly described, an organic electro-luminescence 
device according to the principles of a first aspect of the present invention may, for example, 
include column lines to which data voltages may be applied; row lines to which scan voltages 
may be applied, wherein the row lines cross the column lines; cells formed at pixel areas 
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switching device for controlling a current applied to the cell in response to the data voltage; a 
second switching device for controlling the current applied to the cell in response to the data 
voltage, wherein the second switching device is connected to the cell in parallel with the first 
switching device; a third switching device for transmitting the data voltage applied from a 
column line to the first and second switching devices in response to a scan voltage applied 
from a row line; and first and second capacitors for storing the data voltage via the third 
switching device while maintaining the data voltage for one frame period. 

[0030] In one aspect of the present invention, the organic electro-luminescence 
device may further include cell drive voltage sources for applying the drive voltages to the 
cells. 

[0031] In another aspect of the present invention, the cell drive voltage sources may, 
for example, include a first cell drive voltage source connected to each first switching device 
and a second cell drive voltage source connected to each second switching device. 

[0032] In a further aspect of the present invention, the first and second cell drive 
voltages may be connected to the first and second switching devices, respectively. 

[0033] In still another aspect of the present invention, the first capacitor may be 
connected between the third switching device and the first cell drive voltage source. 

[0034] In yet another aspect of the present invention, the second capacitor may be 
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connected between the third switching device and the second cell drive voltage source. 

[0035] In still a further aspect of the present invention, the first and second cell 
drive voltage sources may alternately apply cell drive voltages over consecutive frames. 

[0036] In yet another aspect of the present invention, the first to third switching 
devices may be provided as thin film transistors (TFTs). 

[0037] In still another aspect of the present invention, the first to third switching 
devices may be provided as MOS TFTs. 

[0038] In another aspect of the present invention, any of the first to third switching 
devices may be provided as amorphous silicon type TFTs or polycrystalline silicon type 
TFTs. 

[0039] In one aspect of the present invention, the first to third switching devices 
may be provided as n-type MOS TFTs. 

[0040] In another aspect of the present invention, the first to third switching devices 
may be provided as p-type MOS TFTs. 

[0041] An organic electro-luminescence device according to the principles of a 
second aspect of the present invention may, for example, include first column lines to which 
first data voltages may be applied; second column lines to which second data voltages may be 
applied; row lines to which scan voltages may be applied, wherein the row lines cross the 
first and second column lines; cells formed at pixel areas defined between the first and 
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second column lines and the row lines, wherein each cell may include a first switching device 
for controlling a current applied to the cell in response to the first data voltage; a second 
switching device for controlling a current applied to the cell in response to the second data 
voltage; a third switching device for transmitting the first data voltage applied from the first 
column line to the first switching device in response to a scan voltage applied from a row 
line; a fourth switching device for transmitting the second data voltage applied from the 
second column line to the first switching device in response to a scan voltage applied from a 
row line; a first capacitor for storing the first data voltage via the third switching device while 
maintaining the first data voltage for one frame period; and a second capacitor for storing the 
second data voltage via the fourth switching device while maintaining the second data 
voltage for one frame period. 

[0042] In one aspect of the present invention, the data voltages may be alternately 
applied to the first and second column lines over consecutive frames. 

[0043] The organic electro-luminescence device further includes a cell drive voltage 
source for applying a cell drive voltage to the cell 

[0044] In another aspect of the present invention, the first and second switching 
device may be connected in parallel between the drive voltage source and the cell. 

[0045] In a further aspect of the present invention, the cell drive voltage source may 
be connected to source terminals of each of the first and second switching devices. 
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[0046] In still another aspect of the present invention, the first capacitor may be 
connected between the third switching device and the drive voltage source. 

[0047] In yet another aspect of the present invention, the second capacitor may be 
connected between the fourth switching device and the drive voltage source. 

[0048] In yet a further aspect of the present invention, the first to fourth switching 
devices may be provided as thin film transistors (TFTs). 

[0049] In yet another aspect of the present invention, the first to fourth switching 
devices be provided as MOS TFTs. 

[0050] In still another aspect of the present invention, any of the first to fourth 
switching devices may be provided as amorphous silicon type TFTs or polycrystalline silicon 
type TFTs. 

[0051] In another aspect of the present invention, the first to fourth switching 
devices may be provided as n-type MOS TFTs. 

[0052] In one aspect of the present invention, the first to fourth switching devices 
may be provided as p-type MOS TFTs. 

[0053] An organic electro-luminescence device according to the principles of a third 
aspect of the present invention may, for example, include column lines to which data voltages 
may be applied; row lines to which scan voltages may be applied, wherein the row lines cross 
the column lines; cells formed at pixel areas defined between the column lines and the row 
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lines, wherein each cell may include a first switching device for controlling a current applied 
to the cell in response to the data voltage; a second switching device for controlling a current 
applied to the cell in response to the data voltage, wherein the second switching device is 
connected in parallel to the cell with the first switching device; a third switching device 
connected to form a current mirror with the first and second switching devices for uniformly 
maintaining the current; a fourth switching device for applying the data voltage from a 
column line to the first and second switching devices in response to a scan voltage in the row 
line; a fifth switching device connected between the fourth switching device and the first and 
second switching devices for applying the data voltage to each of the first and second 
switching devices via the fourth switching device; and first and second capacitors for storing 
the data voltage through the fourth and fifth switching devices while maintaining the data 
voltage during one frame period. 

[0054] In one aspect of the present invention, the organic electro-luminescence 
device may further include cell drive voltage sources for applying cell drive voltages to the 
plurality of cells. 

[0055] In another aspect of the present invention, the cell drive voltage sources may, 
for example, include a first cell drive voltage source connected to the first switching device; a 
second cell drive voltage source connected to the second switching device; and a third cell 
drive voltage source connected to the third switching device. 
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[0056] In a further aspect of the present invention, the first to third cell drive 
voltages may be connected to the first to third switching devices, respectively. 

[0057] In still another aspect of the present invention, the first capacitor may be 
connected between the third switching device and the first cell drive voltage source. 

[0058] In yet another aspect of the present invention, the second capacitor may be 
connected between the third switching device and the second cell drive voltage source. 

[0059] In still a further aspect of the present invention, the first and second cell 
drive voltage sources may alternately apply cell drive voltages over consecutive frames. 

[0060] In yet another aspect of the present invention, the first to third cell drive 
voltage sources may apply substantially the same cell drive voltage. 

[0061] In still another aspect of the present invention, the first to fifth switching 
devices may be provided as thin film transistors (TFTs). 

[0062] In another aspect of the present invention, the first to fifth switching devices 
may be provided as MOS TFTs. 

[0063] In one aspect of the present invention, any of the first to fifth switching 
devices may be provided as amorphous silicon type TFTs or polycrystalline silicon type 
TFTs. 

[0064] In another aspect of the present invention, the first to fifth switching devices 
may be provided as n-type MOS TFTs. 
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[0065] In still another aspect of the present invention, the first to fifth switching 
devices may be provided as p-type MOS TFTs. 

[0066] In accordance with the principles of one aspect of the present invention, a 
method of driving an organic electro-luminescence device having column lines to which data 
voltages may be applied, row lines to which scan voltages may be applied, cells at pixel areas 
defined between the column lines and the row lines, first and second cell drive voltage 
sources for driving the cells in response to the data voltages, first switching devices for 
controlling a current applied to the cells in response to the data voltages, second switching 
devices connected in parallel with the first switching devices for controlling the current 
applied to the cells, and third switching devices for applying data voltages from the column 
lines to the first and second switching devices may, for example, include alternately applying 
cell drive voltages from the first and second cell drive voltage sources over consecutive 
periods; applying data voltages from the column lines; and applying scan voltages from the 
row lines in synchrony with the data voltages. 

[0067] In one aspect of the present invention, the method of driving may further 
include applying the data voltages to first and second capacitors each installed between the 
third switching device and the first and second switching devices to charge the first and 
second capacitors and maintain the data voltages. 

[0068] In another aspect of the present invention, the method of driving may further 
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include causing cells to emit light in correspondence with the first and second cell drive 
voltages and the applied data voltage. 

[0069] In still another aspect of the present invention, application of the first and 
second cell drive voltages may precede application of the data voltages. 

[0070] In yet another aspect of the present invention, the first and second cell drive 
voltages may be alternately applied over consecutive frame periods. 

[0071] In still a further aspect of the present invention, cells may emit light upon 
application of the data voltages and the alternate application of the first and second cell drive 
voltages over consecutive frame periods. 

[0072] In one aspect of the present invention, light may be emitted by the cells by 
applying the data voltages charged by the first and second capacitors to the first and second 
switching devices; determining current path widths of the first and second switching devices 
using the applied data voltages; and applying the first and second cell drive voltages to the 
cells in accordance with current path widths for each cell. 

[0073] In accordance with the principles of another aspect of the present invention, 
a method of driving of an organic electro-luminescence device having first column lines to 
which first data voltages may be applied, second column lines to which second data voltages 
may be applied, row lines to which scan voltages may be applied, cells at pixel areas defined 
between the first and second column lines and the row lines, first switching devices for 
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controlling a current applied to the cells in response to the first data voltages, second 
switching devices for controlling a current applied to the cells in response to the second data 
voltages, third switching devices for applying the data voltages from the first column lines to 
corresponding ones of the first switching devices, and fourth switching devices for applying 
the data voltages from the second column lines to corresponding ones of the second switching 
devices may, for example, include alternately applying the first and second data voltages 
from the first and second column lines alternately over consecutive periods; and applying 
scan voltages from the row lines in synchrony with the first and second data voltages. 

[0074] In one aspect of the present invention, the method of driving may further 
include applying the first data voltage to a first capacitor installed between the first switching 
device and the third switching device to charge the first capacitor and maintain the first data 
voltage; and applying the second data voltage to a second capacitor installed between the 
second switching device and the fourth switching device to charge the second capacitor and 
maintain the second data voltage. 

[0075] In another aspect of the present invention, the method of driving may further 
include causing cell to emit light in correspondence with the applied first and second data 
voltages and an externally applied cell drive voltage. 

[0076] In still another aspect of the present invention, the first and second data 
voltages may be alternately applied over consecutive frame periods. 
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[0077] In yet another aspect of the present in invention, the cells may emit light in 
accordance with the cell drive voltage and the alternately applied first and second data 
voltages. 

[0078] In still a further aspect of the present invention, light may be emitted by the 
cells by applying the first and second data voltages charged by the first and second capacitors 
to the first and second switching devices; determining current path widths of the first and 
second switching devices using the applied first and second data voltages; and applying the 
cell drive voltage to the cells in accordance with the current path widths for each cell. 

[0079] In accordance with the principles of yet another aspect of the present 
invention, a method of driving of an organic electro-luminescence device having column 
lines to which data voltages may be applied, row lines to which scan voltages may be applied, 
cells at pixel areas defined between the column lines and the row lines, first to third cell drive 
voltage sources for driving the cells in response to the data voltages, first switching devices 
for controlling a current applied to the cells in response to the data voltages, second switching 
devices connected in parallel with corresponding ones of the first switching devices for 
controlling a current applied to the cells, third switching devices for forming current mirrors 
with the first and second switching devices, and fourth and fifth switching devices connected 
in series to each other for applying data voltages from the column lines to the first and second 
switching devices, may for example, include alternately applying first and second cell drive 
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voltages from the first and second cell drive voltage sources over consecutive periods; 
applying the data voltages from the column lines; applying scan voltages from the row lines 
in synchrony with the data voltages; and applying a third cell drive voltage from the third cell 
drive voltage sources in synchrony with the data voltages. 

[0080] In one aspect of the present invention, the method of driving may further 
include applying the data voltage to first and second capacitors each installed between the 
third switching device and the first and second switching devices to charge the first and 
second capacitors and maintain the data voltages. 

[0081] In another aspect of the present invention, the method of driving may further 
include causing the cells to emit light in correspondence with the first and second cell drive 
voltages and the applied data voltages. 

[0082] In still another aspect of the present invention, application of the first and 
second cell drive voltages may precede application of the data voltages. 

[0083] In yet another aspect of the present invention, the first and second cell drive 
voltages may be alternately applied over consecutive frame periods. 

[0084] In still a further aspect of the present invention, the first to third cell drive 
voltages may be substantially identical in magnitude. 

[0085] In yet another aspect of the present invention, cells may emit light upon 
application of the data voltages and the first and second cell drive voltages, alternately 
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applied for each frame. 

[0086] In one aspect of the present invention, light may be emitted by the cells by 
applying the data voltages charged by the first and second capacitors to the first and second 
switching devices; determining current path widths of the first and second switching devices 
using the applied data voltages; and applying the first and second cell drive voltages to the 
cells in accordance with current path widths for each cell. 

[0087] It is to be understood that both the foregoing general description and the 
following detailed description are exemplary and explanatory and are intended to provide 
further explanation of the invention as claimed. 

BRIEF DESCRIPTION OF THE DRAWINGS 
[0088] The accompanying drawings, which are included to provide a further 
understanding of the invention and are incorporated in and constitute a part of this 
specification, illustrate embodiments of the invention and together with the description serve 
to explain the principles of the invention. 
[0089] In the drawings: 

[0090] Figure 1 illustrates cross-sectional view of a related art organic 
electro-luminescence device; 

[0091] Figure 2 illustrates a pixel arrangement in a related art organic 
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electro-luminescence device; 

[0092] Figure 3 illustrates an equivalent circuit diagram of the related art pixels of a 
first type within the organic electro-luminescence device shown in Figure 2; 

[0093] Figure 4 illustrates scan and data voltage waveforms applied to the related 
art organic electro-luminescence device shown in Figures 2 and 3; 

[0094] Figure 5 illustrates an equivalent circuit diagram of the related art pixels of a 
second type within the organic electro-luminescence device shown in Figure 2; 

[0095] Figure 6 illustrates scan and data voltage waveforms applied to the related 
art organic electro-luminescence device shown in Figures 2 and 5; 

[0096] Figure 7 illustrates the time-dependent deterioration of a cell drive current 
within pixels of the related art electro-luminescence cell shown in Figures 3 and 5; 

[0097] Figure 8 illustrates a pixel arrangement in an organic electro-luminescence 
device according to a first aspect of the present invention; 

[0098] Figure 9 illustrates an equivalent circuit diagram of the pixels within the 
organic electro-luminescence device shown in Figure 8, in accordance with the first aspect of 
the present invention; 

[0099] Figure 10 illustrates scan and data voltage waveforms applied to the 
electro-luminescence device shown in Figures 8 and 9; 

[00100] Figure 11 illustrates an equivalent circuit diagram of the pixels within an 
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organic electro-luminescence device in accordance with a second aspect of the present 
invention; 

[00101] Figure 12 illustrates scan and data voltage waveforms applied to the 
electro-luminescence device shown in Figure 1 1 ; 

[00102] Figure 13 illustrates an equivalent circuit diagram of the pixels within an 
organic electro-luminescence device in accordance with a third aspect of the present 
invention; and 

[00103] Figure 14 illustrates scan and data voltage waveforms applied to the 
electro-luminescence device shown in Figure 13. 

DETAILED DESCRIPTION OF THE ILLUSTRATED EMBODIMENTS 

[00104] Reference will now be made in detail to embodiments of the present 
invention, examples of which are illustrated in the accompanying drawings. 

[00105] Figure 8 illustrates a pixel arrangement in an organic electro-luminescence 
device according to a first aspect of the present invention and illustrates an equivalent circuit 
diagram of the pixels within the organic electro-luminescence device shown in Figure 8, in 
accordance with the first aspect of the present invention. 

[00106] Referring to Figures 8 and 9, the organic electro-luminescence device 
(OELD) according to a first aspect of the present invention may, for example, include m 
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number of column lines CL1 to CLm, n number of row lines RL1 to RLn, and m * n number 
of pixels P arranged in a matrix pattern defined by the crossings of the column lines CL1 to 
CLm and the row lines RL1 to RLn. 

[00107] Further, and in accordance with the principles of the first aspect of the 
present invention, the OELD may, for example, include a cell drive voltage source. In one 
aspect of the present invention, the cell drive voltage source may, for example, include a first 
cell drive voltage source VDD1 for applying a first cell drive voltage and a second cell drive 
voltage source VDD2 for applying a second cell drive voltage. 

[00108] Referring to Figure 9, and in accordance with the principles of the first 
aspect of present invention, each of the pixels P within the OELD may, for example, include 
switching devices such as a first TFT Tl formed at a crossing of the column line CL and row 
line RL; a second TFT T2 (e.g., a first driving TFT) formed between the first cell drive 
voltage source VDD1 and a electro-luminescence cell for driving the electro-luminescence 
cell; and a third TFT T3 (e.g., a second driving TFT) formed between the second cell drive 
voltage source VDD2 and the electro-luminescence cell for driving the electro-luminescence 
cell. Further, each of the pixels P within the OELD may include a first capacitor Cstl 
connected between the first and second TFTs Tl and T2 and a second capacitor Cst2 
connected between the first and third TFTs Tl and T3. 

[00109] According to the principles of the present invention, any of the first to third 
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TFTs Tl to T3 may include amorphous silicon (a-Si) or polycrystalline silicon (p-Si). 
Further, the first to third TFTs Tl to T3 may be provided as p-type or n-type MOS-FET type 
TFTs. For example, the first to third TFTs Tl to T3 shown in Figure 9 may be provided as 
p-type TFTs. According to the principles of the present invention, the first and second cell 
drive voltage sources VDD1 and VDD2 may each be connected to an external voltage supply 
for being alternately driven over consecutive frames of the OELD. 

[00110] According to the principles of the present invention, the first TFT Tl may 
include source, drain, and gate terminals and may be turned on in response to a negative scan 
voltage applied from the row lines RL1 to RLn. When the first TFT Tl is turned on (i.e., 
when the first TFT Tl is maintained in an ON state), an electrically conductive path may be 
created between the source terminal and the drain terminal. When the voltage applied from 
the row lines RL1 to RLn is less than a threshold voltage Vth of the first TFT Tl, the first 
TFT Tl may be turned off (i.e., the first TFT Tl is maintained in an OFF state) and the 
electrically conductive path ceases to exist. While the first TFT Tl is maintained in the ON 
state, the data voltage DATA applied from the column lines CL may be applied through the 
first TFT Tl to a gate terminal of the second TFT T2 and to a gate terminal of the third TFT 
T3. However, when the first TFT Tl is maintained in the OFF state, the data voltage DATA 
may not be applied to either the second or third TFT T2 or T3. 

[00111] According to the principles of the present invention, the amount of current 
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conducted between source and drain terminals of the second TFT T2 to the electro-luminance 
cell may be varied in accordance with the data voltage DATA applied to the gate terminal of 
the second TFT T2. Accordingly, data voltage DATA may control the degree to which the 
second TFT T2 applies a first cell drive voltage from the first cell drive voltage source VDD1 
to the electro-luminescence cell. As a result, the electro-luminescence cells may emit light 
to a predetermined brightness in accordance with the data voltage DATA. 

[00112] According to the principles of the present invention, the first capacitor Cstl 
may store a voltage substantially equal to a voltage difference between the data voltage 
DATA and the first cell drive voltage VDD1 to cause the voltage applied to the gate terminal 
of the second TFT T2 to be substantially uniformly maintained during one frame period of 
the OELD while the current is uniformly applied to the electro-luminescence cell during the 
one frame period. 

[00113] According to the principles of the present invention, the amount of current 
conducted between source and drain terminals of the third TFT T3 to the electro-luminance 
cell may be controlled in accordance with the data voltage DATA applied to the gate terminal 
of the third TFT T3. Accordingly, the data voltage DATA may control the degree to which 
the third TFT T3 applies a second cell drive voltage from the second cell drive voltage source 
VDD2 to the electro-luminescence cell. As a result, the electro-luminescence cells may emit 
light to a predetermined brightness in accordance with the data voltage DATA. 
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[00114] According to the principles of the present invention, the second capacitor 
Cst2 may store a voltage substantially equal to a voltage difference between the data voltage 
DATA and the second cell drive voltage VDD2 to cause the voltage applied to the gate 
terminal of the third TFT T3 to be substantially uniformly maintained during one frame 
period of the OELD while the current is uniformly applied to the electro-luminescence cell 
during the one frame period. 

[00115] Figure 10 illustrates scan and data voltage waveforms applied to the 
electro-luminescence device shown in Figures 8 and 9. 

[00116] Referring to Figure 10, scan pulses SCAN having a negative scan voltage 
may be sequentially applied to the plurality of row lines RL1 to RLn. Further, the data 
voltages DATA may be simultaneously applied to each of the plurality of column lines CL1 
to CLm in synchrony with the application of each scan pulse SCAN. Accordingly, in each 
frame, the data voltages DATA may be transmitted through the first TFT Tl and charged 
within the first and second capacitors Cstl and Cst2. As mentioned above, the first and 
second capacitors Cstl and Cst2 may store voltages equal to the voltage differences between 
the data voltage DATA and the first and second cell drive voltages VDD1 and VDD2, 
respectively. Therefore, voltages applied to the gate terminals of the second and third TFT 
T2 and T3 may be substantially uniformly maintained during one frame period while the 
current is uniformly applied to the electro-luminescence cell during the one frame period. 
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[00117] In one aspect of the present invention, the first and second cell drive voltage 
sources VDD1 and VDD2 may be connected to respective ones of the source terminals of the 
second and third TFTs T2 and T3 and may be alternately driven over consecutive frames. 
Accordingly, the second and third TFTs T2 and T3 may apply first and second cell drive 
voltages VDD1 and VDD2 to the electro-luminescence cell, causing the electro-luminescence 
cell to emit light during consecutive frames. The first and second cell drive voltages may be 
applied from the first and second cell drive voltage sources VDD1 and VDD2, respectively, 
before scan pulses SCAN and data voltages DATA are applied from the column lines CL and 
row lines RL. Accordingly, the electro-luminescence cell may emit light in response to the 
first and second cell drive voltages VDD1 and VDD2, alternately applied over consecutive 
frames. 

[00118] Referring still to Figure 8, the number of column lines CL provided within 
the OELD may correspond to the number of red (R), green (G), and blue (B) pixel signals 
that are inputted. In one aspect of the present invention, light emitted from the 
electro-luminescence cells can be displayed at both an upper and a lower part of the OELD. 

[00119] Figure 11 illustrates an equivalent circuit diagram of the pixels within an 
organic electro-luminescence device in accordance with a second aspect of the present 
invention. 

[00120] Referring to Figure 11, and in accordance with the principles of the second 
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aspect of the present invention, the OELD may generally be provided substantially as the 
OELD shown in Figures 8 and 9 but may include m number of pairs of first column lines 
CL1 to CLm and second column lines CL1' to CLm\ alternately arranged within the OELD 
with respect to each other. Further, the OELD may include only a single cell drive voltage 
source VDD. The first and second column lines CLm and CLm', respectively, may cross n 
number of row lines RL1 to RLn and m * n number of pixels may be arranged in a matrix 
pattern defined by the crossings of the first and second column lines CL1 to CLm and CL1' 
to CLm' and the row lines RL1 to RLn. According to the principles of the present invention, 
each of m pairs of the first column lines CL1 to CLm and the second column lines CL1' to 
CLm' constitutes a pixel. 

[00121] In accordance with the second aspect of the present invention, each pixel 
within the OELD may, for example, include switching devices such as a first TFT Tl formed 
at a crossing of the first column line CL and the row line RL, a second TFT T2 (e.g., a first 
driving TFT) formed between a cell drive voltage source VDD and a electro-luminescence 
cell for driving the electro-luminescence cell; a third TFT T3 formed at a crossing of second 
column line CL' and the row line RL; and a fourth TFT T4 (e.g., a second driving TFT) 
formed between the cell drive voltage source VDD and the electro-luminescence cell for 
driving the electro-luminescence cell. In one aspect of the present invention, the second and 
fourth TFTs T2 and T4 may be connected in parallel between the cell drive voltage source 
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VDD and the electro-luminescence cell. Further, each pixel within the OELD may include a 
first capacitor Cstl connected between the cell drive voltage source VDD and a node 
arranged between the first and second TFTs Tl and T2 and a second capacitor Cst2 connected 
between the cell drive voltage source VDD and a node arranged between the third and fourth 
TFTs T3 and T4. 

[00122] According to the principles of the present invention, any of the first to fourth 
TFTs Tl to T4 may include amorphous silicon (a-Si) or polycrystalline silicon (p-Si). 
Further, the first to fourth TFTs Tl to T4 may be provided as p-type or n-type MOS-FET type 
TFTs. For example, the first to fourth TFTs Tl to T4 shown in Figure 11 may be provided 
as p-type TFTs. 

[00123] According to the principles of the present invention, the first and third TFTs 
Tl and T3 may include source, drain, and gate terminals and may be turned on in response to 
a negative scan voltage applied from the row lines RL1 to RLn. When the first and third 
TFTs Tl and T3 are turned on (i.e., when the first and third TFTs Tl and T3 are maintained in 
on ON state), electrically conductive paths may be created between the source terminals and 
corresponding ones of the drain terminals of each of the TFTs. When the voltage applied 
from the row lines RL1 to RLn is less than a threshold voltage Vth of the first and third TFTs 
Tl and T3, the first and third TFTs Tl and T3 are turned off (i.e., the first and third TFTs Tl 
and T3 are maintained in an OFF state) and the electrically conductive paths described above 
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ceases to exist. 

[00124] In one aspect of the present invention, when the first and third TFTs Tl and 
T3 are maintained in their ON states, a first data voltage DATA1, applied from the first 
column lines CL, may be transmitted through the first TFT Tl to a gate terminal of the 
second TFT T2. Moreover, when the first data voltage DATA1 is applied from the first 
column lines CL, a second data voltage DATA2 is not applied to the second column lines CL'. 
When the first and third TFTs Tl and T3 are maintained in their OFF states, the first data 
voltage DATA1 on the first column lines CL is not applied to either the second or fourth TFTs 
T2 or T4. Further, when the first and third TFTs Tl and T3 are maintained in their OFF 
states, and when the first data voltage DATA1 is applied to the first column lines CL, the 
second data voltage DATA2 is not applied to the second column lines CL\ 

[00125] In another aspect of the present invention, when the first and third TFTs Tl 
and T3 are maintained in their ON states, the second data voltage DATA2, applied from the 
second column lines CL', may be transmitted through the third TFT T3 to a gate terminal of 
the fourth TFT T4. Moreover, when the second data voltage DATA2 is applied from the 
second column lines CL', the first data voltage DATA1 is not applied to the first column lines 
CL. When the third and third TFTs Tl and T3 are maintained in their OFF states, the second 
data voltage DATA2 on the second column lines CL' is not applied to the second or fourth 
TFTs T2 or T4. Further, when the first and third TFTs Tl and T3 are maintained in their 
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OFF states, and when the second data voltage DATA2 is applied to the second column lines 
CL\ the first data voltage DATA1 is not applied to the first column lines CL. 

[00126] According to the principles of the present invention, the amount of current 
conducted between source and drain terminals of the second and fourth TFTs T2 and T4 to 
the electro-luminance cell may be varied in accordance with the first and second data 
voltages DATA1 and DATA2, respectively, applied to the gate terminals of the second and 
fourth TFTs T2 and T4, respectively. Accordingly, first and second data voltages DATA1 
and DATA2, respectively, may control the degree to which the second and fourth TFTs T2 
and T4 apply cell drive voltages from the cell drive voltage source VDD to the 
electro-luminescence cell. As a result, the electro-luminescence cells may emit light to a 
predetermined brightness in accordance with the first and second data voltages DATA1 and 
DATA2. According to the principles of the present invention, the first and second data 
voltages DATA1 and DATA2 may be alternately applied from the first and second column 
lines CL and CU over consecutive frames. Accordingly, the second and fourth TFTs T2 and 
T4 may cause the electro-luminescence cells to alternately emit light in response to the first 
and second data voltages DATA1 and DATA2. 

[00127] According to the principles of the present invention, the first capacitor Cstl 
may store a voltage substantially equal to a voltage difference between the first data voltage 
DATA1 and the cell drive voltage VDD to cause the voltage applied to the gate terminal of 
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the second TFT T2 to be substantially uniformly maintained during one frame period of the 
OELD while the current is uniformly applied to the electro-luminescence cell during the one 
frame period. 

[00128] According to the principles of the present invention, the second capacitor 
Cst2 may store a voltage substantially equal to a voltage difference between the second data 
voltage DATA2 and the cell drive voltage VDD to cause the voltage applied to the gate 
terminal of the fourth TFT T4 to be substantially uniformly maintained during one frame 
period of the OELD while the current is uniformly applied to the electro-luminescence cell 
during the one frame period. 

[00129] Figure 12 illustrates scan and data voltage waveforms applied to the 
electro-luminescence device shown in Figure 11. 

[00130] Referring to Figure 12, scan pulses SCAN having a negative scan voltage 
may be sequentially applied to the plurality of row lines RL1 to RLn while first and second 
data voltages DATA1 and DATA2 may be simultaneously applied to corresponding ones of 
the first and second column lines CL1 to CLm and CL'l to CL'm. Further, the first and 
second data voltages DATA1 and DATA2 may be alternately applied to corresponding ones 
of the first and second column lines CL and CL' in synchrony with the application of each 
scan pulse SCAN. Accordingly, in consecutive frames, the first and second data voltages 
DATA1 and DATA2 may be alternately transmitted through the first and third TFTs Tl and 
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T3, respectively, and charged within the first and second capacitors Cstl and Cst2. The first 
and second capacitors Cstl and Cst2 store voltages equal to the voltage differences voltage 
between the first and second data voltages DATA1 and DATA2, respectively. Therefore, the 
cell drive voltage VDD applied to the gate terminals of the second and fourth TFTs T2 and T4 
may be substantially uniformly maintained during one frame period while the current is 
uniformly applied to the electro-luminescence cell during the one frame period. 

[00131] In one aspect of the present invention, the cell drive voltage source VDD, 
connected to the source terminals of both the second and fourth TFTs T2 and T4, may apply 
the cell drive voltage VDD to the electro-luminescence cell during each frame in conjunction 
with the first and second data voltages DATA1 and DATA2, alternately applied to the first 
and second column line CL and CL\ Accordingly, each of the second and fourth TFTs T2 
and T4 may apply the cell drive voltage VDD to the electro-luminescence cell, causing the 
electro-luminescence cell to emit light during consecutive frames. 

[00132] In another aspect of the present invention, the number of each of the first and 
second column lines CL and CV provided within the OELD may correspond to the number of 
red (R), green (G), and blue (B) pixel signals that are inputted. In one aspect of the present 
invention, light emitted from the electro-luminescence cells can be displayed at both an upper 
and a lower part of the OELD. 

[00133] Figure 13 illustrates an equivalent circuit diagram of the pixels within an 
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organic electro-luminescence device in accordance with a third aspect of the present 
invention. 

[00134] Referring to Figure 13, and in accordance with the principles of the third 
aspect of the present invention, the OELD may generally be provided substantially as the 
OELD shown in Figures 8 and 9 and may include m number of column lines CL1 to CLm, n 
number of row lines RL1 to RLn, and m * n number of pixels P arranged in a matrix pattern 
defined by crossings of the column lines CL1 to CLm and the the row lines RL1 to RLn. 
However, in accordance with the third aspect of the present invention, a cell drive voltage 
source may include first to third cell drive voltage sources VDD1 to VDD3. 

[00135] Referring to Figure 13, and in accordance with the principles of the third 
aspect of the present invention, each pixel within the OELD may, for example, include 
switching devices such as a first TFT Tl (e.g., a first driving TFT) formed between the first 
cell drive voltage source VDD1 and a corresponding electro-luminescence cell for driving the 
corresponding electro-luminescence cell; a second TFT T2 (e.g., a second driving TFT) 
formed between the second cell drive voltage source VDD2 and a corresponding 
electro-luminescence cell for driving the corresponding electro-luminescence cell; a third 
TFT T3 connected to the third cell drive voltage source VDD3 to form a current mirror with 
the first and second TFTs Tl and T2; a fourth TFT T4 formed between the third TFT T3, a 
corresponding column line CL, and a corresponding row line RL to respond to a signal 
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applied by the row line RL; and a fifth TFT T5 connected between the fourth TFT T4 and the 
first and second TFTs Tl and T2. Further, each pixel within the OELD may include a first 
capacitor Cstl connected between the third TFT T3 and the first cell drive voltage source 
VDD1 and a second capacitor Cst2 connected between the third TFT T3 and the second cell 
drive voltage source VDD2. 

[00136] According to the principles of the present invention, any of the first to fifth 
TFTs Tl to T5 may include amorphous silicon (a-Si) or polycrystalline silicon (p-Si). 
Further, the first to fifth TFTs Tl to T5 may be provided as p-type or n-type MOS-FET type 
TFTs. For example, the first to fifth TFTs Tl to T5 shown in Figure 13, may be provided as 
p-type TFTs. In one aspect of the present invention, the first and second cell drive voltage 
sources VDD1 and VDD2 may be connected to each external voltage supply. In another 
aspect of the present invention, the first and second cell drive voltage sources VDD1 and 
VDD2 may be alternately driven over consecutive frames. In yet another aspect of the 
present invention, the third cell drive voltage source VDD3 may be driven in synchrony with 
the application of a scan voltage from a row line to apply a voltage to the source terminal of 
the third TFT T3. 

[00137] According to the principles of the present invention, the fourth and fifth 
TFTs T4 and T5 may include source, drain, and gate terminals and may be turned on in 
response to a negative scan voltage applied from the row lines RL1 to RLn. When the 
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fourth and fifth TFTs T4 and T5 are turned on (i.e., when the fourth and fifth TFTs T4 and T5 
are maintained in an ON state), electrically conductive paths may be created between the 
source terminals and corresponding ones of the drain terminals of the TFTs. When the 
voltage applied from the row lines RL1 to RLn is less than a threshold voltage Vth of the 
fourth and fifth TFTs T4 and T5, the fourth and fifth TFTs T4 and T5 are turned off (i.e., the 
fourth and fifth TFTs T4 and T5 are maintained in an OFF state) and electrically conductive 
paths described above ceases to exist. 

[00138] In one aspect of the present invention, when the fourth and fifth TFTs T4 and 
T5 are maintained in their ON states, a data voltage DATA applied from the column lines CL 
may be transmitted through the fourth and fifth TFTs T4 and T5 to gate terminals of the first 
and second TFTs Tl and T2. Further, when the fourth and fifth TFTs T4 and T5 are 
maintained in their OFF states, the data voltage DATA is not applied to the either first or 
second TFTs Tl orT2. 

[00139] According to the principles of the present invention, the amount of current 
conducted between source and drain terminals of the first and second TFTs Tl and T2 maybe 
varied in accordance with the data voltage DATA applied to the gate terminals of the first and 
second TFTs Tl and T2. Accordingly, the data voltage DATA may control the degree to 
which the first and second TFTs Tl and T2 apply the first and second cell drive voltage 
sources VDD1 and VDD2 to the electro-luminescence cell. As a result, the 
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electro-luminescence cells may emit light to a predetermined brightness in accordance with 
data voltage DATA, 

[00140] According to the principles of the present invention, the third TFT T3 may 
be provided as a current mirror with respect to the first and second TFTs Tl and T2 enabling 
the current within the first and second TFTs Tl and T2 to be uniformly controlled. In one 
aspect of the present invention, the third cell drive voltage source VDD3 may be connected to 
the third TFT T3. In another aspect of the present invention, the voltage applied by the third 
cell voltage source VDD3 may be substantially equal to the voltage applied by the first and 
second cell drive voltage sources VDD1 and VDD2 to form the current mirror. 

[00141] According to the principles of the present invention, the first capacitor Cstl 
may store a voltage substantially equal to a voltage difference between the data voltage 
DATA and the first cell drive voltage VDD1 to cause the voltage applied to the gate terminal 
of the first TFT Tl to be substantially uniformly maintained during one frame period of the 
OELD while the current is uniformly applied to the electro-luminescence cell during the one 
frame period. 

[00142] According to the principles of the present invention, the second capacitor 
Cst2 may store a voltage substantially equal to a voltage difference between the data voltage 
DATA and the second cell drive voltage VDD2 to cause the voltage applied to the gate 
terminal of the second TFT T2 to be substantially uniformly maintained during one frame 
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period of the OELD while the current is uniformly applied to the electro-luminescence cell 
during the one frame period. 

[00143] Figure 14 illustrates scan and data voltage waveforms applied to the 
electro-luminescence device shown in Figure 13. 

[00144] Referring to Figure 14, scan pulses SCAN having a negative scan voltage 
may be sequentially applied to the plurality of row lines RL1 to RLn while and the data 
voltage DATA may be simultaneously applied to each of column lines CL1 to CLm. Further, 
the data voltage DATA may be applied from the column lines CL1 to CLm in synchrony with 
the application of each scan pulse SCAN. Accordingly, in each frame, data voltages DATA 
may be transmitted through the fourth and fifth TFTs T4 and T5 and be charged within the 
first and second capacitors Cstl and Cst2. The first and second capacitors Cstl and Cst2 
may each store voltages equal to the voltage difference voltage between the data voltage 
DATA and the first and second cell drive voltages VDD1 and VDD2, respectively. 
Therefore, voltages applied to the gate terminals of the first and second TFT Tl and T2 may 
be substantially uniformly maintained during one frame period while the current is uniformly 
applied to the electro-luminescence cell during the one frame period. 

[00145] In one aspect of the present invention, the first and second cell drive voltage 
source VDD1 and VDD2, connected to respective ones of the source terminals of the first and 
second TFTs Tl and T2, are alternately driven over consecutive frames. Accordingly, the 
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first and second TFTs Tl and T2 may apply first and second cell drive voltages VDD1 and 
VDD2 to corresponding electro-luminescence cells, causing the electro-luminescence cells to 
emit light during each frame. The first and second cell drive voltages may be applied from 
the first and second cell drive voltage sources VDD1 and VDD2, respectively, before scan 
pulses SCAN and data voltages DATA are applied from the column lines CL and the row 
lines RL. Accordingly, the electro-luminescence cell may emit light in response to the first 
and second cell drive voltages VDD1 and VDD2, alternately applied during each frame. In 
one aspect of the present invention, , the number of column lines CL provided within the 
OELD may correspond to the number of red (R), green (G), and blue (B) pixel signals that 
are inputted. In another aspect of the present invention, light emitted from the 
electro-luminescence cells can be displayed at both an upper and a lower part of the OELD. 

[00146] As described above, the organic electro-luminescence device (OELD) and 
the method of driving the same of the present invention may include drive thin film 
transistors connected in parallel with electro-luminescence cells, wherein deterioration of the 
thin film transistors that drive the electro-luminescence cells is substantially prevented. 
Further, capacitors may be connected to each driving thin film transistor such that a voltage 
substantially equal to a voltage difference between an applied data voltage and an applied cell 
drive voltage may be stored within the capacitors and uniformly maintained during one frame 
period of the OELD while the current is uniformly applied to the electro-luminescence cell 
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during the one frame period. Therefore, and in accordance with the principles of the present 
invention, the organic electro-luminescence device and the method of driving the same may 
include two driving thin film transistors for driving each electro-luminescence cell, wherein 
the driving thin film transistors are alternately driven over consecutive frames, thus 
preventing deterioration of driving thin film transistors driven in the presence of DC voltages 
over extended periods of time. The strength of a current applied to the organic 
electro-luminescence cell may be sustained at a high level for long periods of time while 
extending the effective life of the driving thin film transistors. 

[00147] It will be apparent to those skilled in the art that various modifications and 
variation can be made in the present invention without departing from the spirit or scope of 
the invention. Thus, it is intended that the present invention cover the modifications and 
variations of this invention provided they come within the scope of the appended claims and 
their equivalents. 
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